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Abstract 
The future agriculture must maintain biodiversity and assure food production by the implementation ofdurableinnovative 
technologies. It is important to use innovative methods in order to determine the traceability of animal products as the concept of 
bio-economy supposesthe reduction of external marginal costs with the increase of social benefit by the reduction of the bio-
resources used.The private marginal benefit for each animal breeder is also represented by the corrective subvention of 10 euros/ 
animal and the co-operation with the sanitary- veterinary authorities leads to the increase of positive externalities. These external 
marginal benefits must be promoted and supported for an optimal time so as to eliminate sick animals from each EU country. The 
research team used advanced tools to identify the traceability of the food products (meat or milk) from different breeds as well as 
the traceability of certain traditional products by molecular tests based on the identification, amplification of nucleic acids for the 
traceability of food products (by PCR techniques). Several methods for the determination of genetic traceability were tested and 
applied. The best of all seems to be the DNA analysis as “Genetic Fingerprinting”, which can be found in each cell and more 
recently, the micro-satellite analysis. This scientific paper presents the results of research concerning the determination of 
genotypes by microsatellite genetic markers, collecting and preserving the tissue samples by Typi Fix method as well as the 
influence of positive externalities, which have a role in substantiating the decisions to put into practice certain scientific research 
results 
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1. Introduction 
The sustainable economy has to rely upon bio-economy, adapted to the rural area and biodiversity, which will 
first create an opportunity for producers using low entropy raw material and further on its maintenance for the 
consumers. Ensuring food safety and high standards of animal health and welfare is not just a matter of legislation. 
CAP offers farmers incentives to improve efficiency in these areas. Compliance with standards in this area by 
applying the principles of eco- conditionality also entails benefits over the society, but may involve considerable 
costs for farmers, so that the rural development policy should include financial support to help them implement the 
necessary improvements. Food traceability (including meat and meat products), feed, and any other substances (food 
additives) incorporated into food products or feed, shall be established at all production stages, from primary 
production to processing, storage and distribution1). Producers and operators in the food and feed industry must be 
able to correctly identify the origin and source providing food products or feed, or any other product to be 
incorporated into food or feed1). The objective of EU food safety policy is to protection for the consumer’s health 
and interests in relation with the optimal costs regarding the quality of food products.  
The EU has elaborated legislation package on food safety, which is monitored and adapted to the new 
requirements. European Commission decided on 19 September 2011 as from 1 July 2012 all EU member states are 
required to apply the new regulation (931/2011) concerning traceability requirements in food of animal origin laid 
down in Regulation (EC) no. 178/2002 of the European Parliament and the Council.The EU actively promotes 
standards on the consumer’s safety and consumer protection organizations to strengthen their role in decision 
making, following social- economic analyses. The strategy provides the ability to track food products from the farm 
to the consumer, even if it is necessary to move within the EU borders2). The EU efforts are significant because 
traditional foods are not removed from the market due to food safety standards and that innovation should not be 
discouraged by this reason.Of late years, consumers in Romania have shown a growing interest in food safety and 
security, with the final aim to improve human health and welfare, but at the same time of the community where are 
living and they operate. 
 
1. Material and methods 
 
The research team used modern tools to identify the traceability of animal raw materials  (meat or milk) from 
different breeds, as well as from  traditional products - molecular tests based on the identification, and amplification 
of nucleic acids (PCR techniques).   
Many ways and methods specific for genetic traceability were tested and applied. The best of them seems to be 
the DNA analysis as “Genetic Fingerprinting”, which can be determined in any cell of the body and the more recent 
method of microsatellites genetic markers. Using PCR techniques to multiply DNA fragments, it is possible to use 
genetic material from the conjunctive tissue or muscular fibers, with the possibility to compare the DNA from 
different cells to prove the origin of food products of animal origin.  
 
 
 
 
1)http://www.food.gov.uk/multimedia/pdfs/traceabilityinthefoodchain.pdf 
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Fig. 1Genetic identity in monitoring the traceability of animal products 
 
Microsatellite markers gives results and it is a valuable tool for the identification of the breed giving the meat in 
food products2). The analytical methods used for breeds’ identification and authenticity of food rely mainly on 
proteins and DNA analysis. The protein-based methods include immunological, electrophoretic assays and 
chromatographic techniques.  
 
Fig.2The purified DNA is suitable for all common enzymatic reactions 
 
More recently, DNA molecules have been used for breed identification due to their high stability as compared to 
the proteins, and also to their presence in most of the biological tissues, making them the molecules of choice for 
differentiation and identification of components in foods, and a good alternative to protein analysis. Most DNA-
based methods for breed identification in foods consist in the amplification of one or more DNA fragments by 
 
 
2)http://protmed.uoradea.ro/facultate/anale/ecotox_zooteh_ind_alim/2010/ipa/15%20Bogdan%20Alexandru%20T.pdf 
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means of polymerase chain reaction (PCR). DNA microsatellite markers are proposed for meat traceability, being 
the easiest handling method and fastest DNA purification system containing a single buffer system and a 1-
Step DNA purification after lysis in 4 minutes.The Nexttec 1-Step technology is a reversal of the usual, known DNA 
purification systems (silica membrane or magnetic beads). Proteins and low molecular weight compounds are 
retained by the Nexttec sorbent. DNA passes through the Nexttec sorbent during a short 1-Step purification 
procedure: 3 minutes: incubation,1 minute: 700 x g or 1 min vacuum. The purified DNA is suitable for all common 
enzymatic reactions (restriction digests, real-time PCR, PCR, genotyping etc.)3). 
Tissue collection with TypiFixTM –System The TypiFix™ ear tag system is a combination of a conventional ear 
tag with asimultaneous tissue sampling technology. Typi-Fixear tag system is an economic sampling method of a 
whole population of animals → being also an effective tool for analyzing genetic markers for paternity control and, 
at the same time, traceability, the tissue sample is collected in a special plastic container (having the preserving 
substances). The ID number is registered by a scanner. The DNA extraction is performed automatically with the 
Magna Pure LC robot, manufactured by Roche. The device is provided with a computer installed software, 
controlling all the functions it can fulfill. This method gives the possibility to choose the extraction protocol for the 
desired DNA. The Magna Pure LC software calculates the exact quantity of reactive agents, necessary depending on 
the number of processed samples. 
DNA purification with DNA FIXcolumns an extremely simplified and shortened one-step high-throughput 
separation procedure of genomic DNA from TypiFix samples. The sorbing agents in the container retain the proteins 
and other contaminants, while the DNA passes through the exclusion column. The DNA isolation and purification 
can be automated through the use of a pipe ting robot and a special one-step procedure (Nexttec technology). PCR 
reactions with these samples can also be prepared automatically. The results of the multiplex PCR 565 analyses are 
linked with the scanned identification number and saved in the animal data bank. Gel electrophoresis of 
NCCpurified DNA from 88 TypiFixear tag samples : 5 μl (total elution volume: 240 μL) of each sample loaded on a 
1% agarose/ EtBr gel. The DNA concentration is about 10 ng/μl or higher when the control samples are negative2). 
These tests were analyzed within the economic- social systems, as the implementation of the innovative 
traceability methods may generate positive externalities with positive social effect, which may favorably influence 
certain indicators of the economic efficiency. 
 
2. Results and Discussion 
In the future, the molecular genetic instruments will have a considerable impact based on the DNA tests, 
determining other traceability factors, such as meat quality and animal resistance to diseases. Another example of 
the presented innovative method consists in the determination of traceability of products from transgenic or 
genetically modified livestock.  
The selection of genotypes resistant to scrapie (sheep’s prionic disease) would resolve in the future the 
disappearance of epidemic outbreaks4). By the calculation of the internalization of positive externalities, it results 
that the social net benefit is obvious, as the disease can cause destruction of the entire flock. 
The innovative technological method proposed has economic benefits especially by reducing costs. 
Unfortunately, Elisa method, currently used in Romania is carried out at a cost of 1000 Euros / analyzed sample. 
Our proposed method involves costs of approx. 14 Euros / analyzed sample, of which 10 Euros are co-financed by 
the EU. This corrective subvention granted by the EU has a positive effect in the use of this innovative method, as it 
has a clear objective to reduce the spreading of prionic diseases by quick elimination of sick animals from the flock. 
The private marginal benefit for each animal breeder is also represented by the corrective subvention of 10 Euro/ 
animal and the co-operation with the sanitary- veterinary authorities leads to the increase of positive externalities. 
 
 
3)http://doctorate.ulbsibiu.ro/obj/documents/Rezumatenglezatezadoctorat.pdf 
http://www.tataa.com/products-page/dna-extraction/nexttec-1-step-dna-isolation-blood-10-%c2%b5l/ 
4)Buletin  USAMVCluj 2009, ISSN 1843-5270,   pag. 424-432, vol 66/2009. 
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These external marginal benefits must be promoted and supported for an optimal time so as to eliminate sick 
animals from each EU country (most of the EU countries are not worthy of such a disease andthese genetic methods 
are used in the case of livestock importation). In or case, the external marginal benefit is of 2,5 Euros, resulted from 
the relation between the corrective subvention price and the price paid by the breeder and the net social benefit is of 
14,5 Euros, represented by the product between the external marginal benefit (2,5) and the corrective subvention /2. 
This obviously proves the fact that the implementation of this innovative method has net social benefits and that it 
must be implemented in the shortest time possible and in our country.It is important to expand this method to the 
analysis of traditional products.5) 
 
 
3. Conclusion 
 
- The implementation of the innovative method- Genetic Fingerprinting- has net social benefits and must be 
achieved within an optimal timeframe, especially as the EU established specific corrective subventions in order to 
ensure traceability regarding food safety and the highest degree of protection of health and consumers’ interests as 
to food products.  
- The DNAmethods use is fast, sensitive and specific for the detection of frauds. 
- Microsatellite markers give results and represent a valuable tool for the determination of the specific meat breed 
and the implementation of these methods is very important, due to the transparency needs of the market.  
- The innovative technological method proposed haseconomic benefits represented especially by reducing costs. 
Unfortunately, the genetic traceabilitymethod, currently used in Romania, has a cost of 1000 Euros / analyzed 
sample. The private marginal benefit for each breeder is represented by the corrective subvention of 10 Euros/ 
animal and the co-operation with the sanitary- veterinary authorities leads to an increase of the positive externalities. 
-  Is necessary to promote private marginal benefit that can be achieved by animal breeders accessing this corrective 
subvention awarded by the European Union. 
-Fostering positive externalities is based on partnership consolidation of public (animal breeders) - Private (National 
Sanitary Veterinary Agency). 
-  Dissemination of research results and the beneficial effects of "spillover" to be done through actions carried out in 
the breeding of animals. 
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